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Investigation of effect of nutrient solution concentration on ultrasonic
misting rate to apply in aeroponic systems
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1. Department of Biosystems Engineering, University of Tehran
2. Department of Biosystems Engineering, University of Tehran
3. Department of Food Technology Engineering, University of Tehran
4. Department of Biosystems Engineering, University of Tehran
5. Department of Biosystems Engineering, University of Tehran

Abstract

Aeroponic system is one of the methods of soilless cultivation in controlled growing environments. Researches on
the production of ornamental, crop, horticultural, and medicinal plants using Aeroponic system have shown that this
method is successful. One of the aspects of optimizing and enhancing crop production performance in aeroponic
systems is using of appropriate equipment and technology. One of the main parts in aeroponic systems is the production
and transfer system of mist to the plant roots. In the present study, due to the disadvantages and limitations of
conventional methods of misting in aeroponic systems, the initial feasibility study was carried out in line with the
application of ultrasonic misting technology. In this regard, solutions with different concentrations of distilled water and
NPK fertilizer were prepared and dumped into a sealed chamber equipped with ultrasonic mister and particle transporter
systems. The solutions were affected by ultrasonic for 70 minutes and the effect of the waves on the mist production
rate and the hardness and salinity changes of the solutions were investigated. The mass reduction rate values for
concentrations of 0, 3, 6 and 9 were 2.764, 2.840, 1.290 and 2.2080 g / min, respectively. Also for the concentrations of
0, 3, 6 and 9 the numerical values of hardness and salinity increase were 22, 360, 540 and 640 PPM and 380, 680, 900
and 1220 p m/ cm, respectively.

Key words: Ultrasonic wave, piezoelectric actuator, mister, chemical fertilizer, total dissolved
solids, electrical conductivity
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